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COMMISSIONERS 
GARY PIERCE - CHAIRMAN 
BOB STUMP 

IN THE MATTER OF THE APPLICATION O F )  
TUCSON ELECTRIC POWER COMPANY FOR) 

DOCKET 0. E- 4- 5 

APPROVAL OF ITS 201 1 RENEWABLE ) NOTICE OF FILING DERATE 
ENERGY STANDARD AND TARIFF) CHART 
IMPLEMENTATION PLAN ) 

On November 23, 2010, Tucson Electric Power Company’s (“TEP” or “Company”) 

Renewable Energy Standard and Tariff (“REST”) Plan was heard during the Arizona Corporation 

Commission’s (“Commission”) Open Meeting as Agenda Item No. U-34. During the Open 

Meeting, TEP agreed to meet with stakeholders in the solar industry with the goal of amending its 

solar derate chart. TEP further agreed to file any proposals for changes to the derate chart prior to 

filing its 2012 REST Plan. 

On March 8, 201 1, TEP held a stakeholder meeting regarding amending its derate chart. 

As a result, the attached derate chart and memorandum were developed in conjunction with 

AZRISE. TEP hereby files the attached derate chart and memorandum for Commission Staffs 

consideration and review. The Company has worked diligently with the stakeholders in its service 

territory to develop these materials, and continues to evaluate the appropriateness of its previously 

approved derate chart on a case-by-case basis. 

Aizona Corporation Commission 
DOCKETED 
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2011. -2;4 RESPECTFULLY SUBMITTED this 3” day of 

TUCSON ELECTRIC POWER C 

- J  

Michael W. Patten 
Roshka DeWulf & Patten, PLC 
One Arizona Center 
400 East Van Buren Street, Suite 800 
Phoenix, Arizona 85004 

and 

Philip J. Dion, Esq. 
Melody Gilkey, Esq. 
Tucson Electric Power Company 
One South Church Avenue, Suite 200 
Tucson, Arizona 85701 

20 1 1 with: 

Docket Control 
Arizona Corporation Commission 
1200 West Washington Street 
Phoenix, Arizona 85007 

Copyof efor ’ hand-delivered/mailed 

Lyn Farmer, Esq. 
Chief Administrative Law Judge 
Hearing Division 
Arizona Corporation Commission 
1200 West Washington 
Phoenix, Arizona 85007 

thisA, z? day0 2011 to: 

Janice M. Alward, Esq. 
Chief Counsel, Legal Division 
Arizona Corporation Commission 
1200 West Washington 
Phoenix, Arizona 85007 

Steve Olea 
Director, Utilities Division 
Arizona Corporation Commission 
1200 West Washindon 
Phoenix Arizona 83007 
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MEMO: Derating Chart for Non-Tracking PV Systems. 

By: Alex Cronin, UA Physics and AZRISE, March 29, 2011. 

Based on a meeting held Tuesday 3/8/2011 a t  TEP, a new derating chart for up-front 
incentives is proposed. 
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Figure 1: Deratings for up-front incentives. 
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Notes: Derating for modules in the range 0 to 5 degrees will be 80% because of uncertainties 
regarding soiling. Modules parallel to roofs with a pitch of 4/12 (18 degrees) facing south 
qualify 100 of the incentive. Modules parallel to roofs with a pitch of 3/12 (14 degrees) qualify 
for a 95% of the incentive. 

Justification for the chart above is summarized on the website listed below. It is based 
on the NREL program PWATTS. This modeling program is widely known, relatively easy to use, 
and freely available at: 

httD://rredc.nrel.nov/solar/calculators/PVWATTS/versionl/US/Arizona/Tucson.html 

The chart incorporates meteorological data for Tucson (from the TMYO2 database) and a 
reasonable temperature derating for most PV systems. However, it does not take into account 
differences between PV technologies, module manufacturers, or installation details other than 
orientation. 



To find deratings, the PVWATTS prediction for annual kWh for a given orientation (tilt 

Incentive Derating 
No Incentive 

and azimuth) was compared to the prediction for a tilt of 32 degrees facing South. Then the 

kWh Reduction Color Code 
64% or lower purple 

following table was used: 

70% 
75% 
80% 
85% 
90% 
95% 
100% 

65% - 69% Dark blue 
70% - 74% Green 
75% - 79% Blue 
80% - 84% Pink 
85% - 89% Yellow 
90% - 94% Mustard 
95% + Red 

Discussion of Deratings: 

Up-front incentives should be based on annual production in kwh. This directive comes 
from the Arizona Corporation Commission. It was acknowledged that other factors (such as 
building aesthetics, peak shaving, schedules of energy values, and desired seasonal outputs) 
would in principle lead to different charts. However, a production-based chart was agreed 
upon. 

A list of predicted annual kwh/kw for fixed tilt systems in Tucson is shown below. 
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The above values were tabulated by Kevin Koch using PVI 
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IATTS w.th an ac-dc derating of 84%. 

A similar list tabulated by Alex Cronin using PVWATTS with an ac-dc derating of 75% is shown 
below: 
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The kwh reductions determined from PVWATTS by Kevin and myself are exactly the same, and 
are shown below. 

Y 

40 

The colors here are exactly the same as for the derating chart, except for the values a t  0- 
degrees tilt. 

To check PWVAlTS, I built a similar program based on a solar position algorithm and a 
temperature derating. I will provide my program upon request. The kwh reductions predicted 
by my model agree with the values from PWVAlTS to within 1% at  most angles. I show my 
results below: 
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These are the kWh reductions predicted by my home-made program. The differences between 
my program and the PVWAlTS program are shown in the lower matrix. 
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For reference, here is the existing TEP derating chart (attributed to Tom Hansen), the newly 
proposed chart (based on PVWATTS), and the APS chart. 
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